Patients with parkinsonism exhibit motor symptoms, cognitive impairment, and neuropsychiatric changes, and these symptoms increase caregiver burden. Family dynamics can be influenced by the presence of comorbidities, which is especially important in diseases causing caregiver burden. We investigated the effects of spousal parkinsonism on family functioning and communication. 
introduCtion
Parkinsonism is diagnosed when a patient manifests three cardinal motor symptoms, bradykinesia in combination with either resting tremor, rigidity, or both. 1) Parkinson's disease (PD) is the most common cause of parkinsonism, and parkinsonism can result from neurodegenerative, vascular, drug-related, infectious, toxic, and other unknown secondary causes. 2) According to the Europarkinson collaborative study, the prevalence of parkinsonism was 2.3%, whereas the prevalence of PD was 1.6%. 3) One study reported the crude prevalence of PD to be 0.42% in Korea. 4) As the disease progresses, cognitive impairment, neuropsychiatric changes, and autonomic-nervous system failure develops in patients with parkinsonism in addition to the exacerbation of classic motor symptoms. 5) These changes eventually increase economic and caregiver burden of family members; thus, the role of family members becomes crucial in controlling the disease. 6, 7) Several studies have reported that family dynamics and diseases influence each other. 8, 9) Family dynamics are especially important in diseases that cause a considerable burden on family members because they can affect caregiver burden in addition to the disease itself. In families of persons with aphasia, a high level of communication selfefficacy was associated with a low burden of family communication and good mental health. 10) In a cross-sectional study examining the family dynamics of caregivers for patients with dementia, family empathy and general functioning were associated with the quality of care provided by informal caregivers. 8) In previous studies, a significantly higher frequency of obsessive-compulsive personality disorder was reported in patients with parkinsonism, and depression and anxiety were reported as comorbidities of PD. 11, 12) These neuropsychiatric changes in patients with parkinsonism may worsen family functioning and communication.
According to the Family Adaptability and Cohesion Evaluation Scale (FACES), a family's functioning can be determined by evaluating its adaptability and cohesion. 13 ) Adaptability refers to a family's ability to change its role relationships, power structure, and rules in response to a situation, whereas cohesion refers to the emotional bonding that exists between family members. 13, 14) Family communication facilitates these two dimensions of family functioning. 13, 15) As previously stated, several studies have reported family dynamics to be associated with diseases and to influence caregiver burden. 8, 16) However, studies focusing on family dynamics in spouses are rare, especially in East Asia. It is essential to assess the family dynamics of spouses of patients with parkinsonism because they are often the main informal) caregivers for the patients. Results from a previous study indicated that a husband's alcohol consumption had negative effects on his wife's family communication. 17) In this study, we investigated the effects of spouses' parkinsonism on family functioning and communication using data from a cohort of couples who visited primary care practices in Korea. 
Methods

study Participants
data Collection and Measurement
All of the physicians collected data using standardized questionnaires, 
definition of Parkinsonism
In this study, parkinsonism was defined as: (1) 
Measurement of family functioning
Family functioning was evaluated using the Korean version of the FACES-III, which was developed by Olson and colleagues to measure the quality of family relationships. It consists of 10 questions assessing family adaptability and 10 questions assessing family cohesion. 21) Each question is scored on a scale ranging from 1 to 5. The total score is 
Measurement of family Communication
Family communication was evaluated using the Korean version of the 
statistical Analyses
The initial analyses of the data focused on descriptive statistics. Student t-test was used to compare family adaptability, cohesion, and FCS scores of the spouses of patients with and without parkinsonism. In model 2, we adjusted for age and sex, which were the main demographic factors. In model 3, we also adjusted for income, which was a significant demographic confounder according to the chi-square test.
Finally, we added cerebrovascular disease as a covariate to model 4 because it was significantly different between the spouses of patients with and without parkinsonism. In this study, P<0.05 was considered statistically significant. All data were analyzed using Stata ver. 14.0 for Windows (Stata Co., College Station, TX, USA). results Tables 2 and 3 respectively. There was no significant difference in the family adaptability scores (P=0.372); however, a significant difference was found in the family cohesion scores (P=0.022) ( Table 2 ). Altogether, there was a significant difference in family functioning between the spouses of patients with and without parkinsonism (P=0.014) ( Table 3 ). The ORs for family functioning according to the presence of spousal parkinsonism are presented in Tables 2 and 3 present differences in family communication between the spouses of the patients with and without parkinsonism. The mean FCS score of the spouses of patients with parkinsonism was 36.13, whereas that of the control group was 38.59 (Table 2 ). There was significant difference in family communication between the spouses of the patients with and without parkinsonism (P=0.001) ( 
Basic Characteristics of the study Participants
Association between spousal Parkinsonism and family functioning
Association between spousal Parkinsonism and family Communication
disCussion
This study found a deterioration in family functioning and family com- Values are presented as number (%). Pearson's chi-square test was used to compare the family functioning and family communication of the spouses with and without parkinsonism. Missing data were excluded. Values are presented as odds ratio (95% confidence interval). Model 1: crude; model 2: adjusted for age and sex; model 3: adjusted for age, sex, and income; model 4: adjusted for age, sex, income, and cerebrovascular disease. *The control group refers to the spouses of the patients without parkinsonism. al. 24) reported that unhealthy parental relationships were observed in parents who had a child with schizophrenia compared to parents who did not have a child with schizophrenia. Neuropsychiatric changes, such as personality changes and mood instability, can also influence family dynamics. In a cross-sectional study comparing family functioning in families of depressed patients and nonclinical control families, the family functioning of a person with a depressed family member was more likely to be poorer than a person in the control group. 16) Patients with parkinsonism manifest cognitive impairment, and neuropsychiatric changes, including personality changes, depressed mood, and anxiety, which can negatively affect family functioning. 11, 12) In addition, symptoms such as masked facial expression, blurred vision, and speech impairment can make it difficult for the affected family member to communicate. 5) Regarding communication disorders, dysarthria makes conversation most difficult; however, other linguistic and cognitive difficulties become apparent in the later stages of the disease. Partners overcome communication difficulties by using various strategies, such as guessing and requesting repetition and elaboration. 25) Symptoms of parkinsonism increase caregiver burden and increased burden can ultimately lead to aggravated family dynamics. In previous studies, diseases that cause burden on family members influenced family dynamics. In a cross-sectional study examining the family dynamics of caregivers for persons with dementia, family dynamics were significantly associated with caregiver depression, stress, satisfaction with life, and burden. 9) In families with a patient diagnosed with a debilitating neurodegenerative disease, such as amyotrophic lateral sclerosis, patterns of extreme family functioning were observed. 26) In PD patients, disability and mood were reported as main factors contributing to caregiver burden, and neuropsychiatric symptoms, such as depression, anxiety, and mental fatigue were associated with caregiver burden. 7, 27) Caring for a chronically ill spouse is stressful; however, partners are usually the main informal caregiver of patients with parkinsonism. Unremitting stress in the environment might aggravate family dynamics in spouses of patients with parkinsonism.
In this study, we used the Korean version of the FACES-III to assess family functioning and the FCS of the FACES-IV to evaluate family communication. The FACES was initially used to measure the quality of children's family relations; however, it has also been used to evaluate family dynamics in spouses and has demonstrated efficacy. 28, 29) In a systemic review of family assessment measures, the FACES was found to be suitable for clinical use.
30)
The strength of this study is that we evaluated the family dynamics There are several limitations in our study. Although the number of patients in our sample was large, most of them actually comprised the control group, whereas only 65 of them were spouses of patients with parkinsonism. This may have led to a conclusion that would have been different if both groups of participants had been equally distributed. In addition, participants were patients visiting hospital-based primary clinics and the department of neurology; thus, this group does not represent the general population. We adjusted for age and income in our multinomial regression analyses because these factors showed significant differences between the two groups. However, instead of adjusting for possible confounders, we could have selected matched samples during the process of sample selection. Furthermore, we did not consider the quality of life of the spouses and the severity of parkinsonism among the patients. Quality of life and severity of disease are especially important in neurodegenerative disorders, and both variables have been associated with caregiver burden and family dynamics. There are tools that specifically measure the quality of life and severity of PD;
however, we did not take this into consideration. These variables may be possible confounders in the assessment of the relationship between family functioning and spousal parkinsonism. Thus, future studies should focus on measuring quality of life and disease severity when investigating family dynamics in neurodegenerative disorders.
In conclusion, family functioning and communication deteriorated 
